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The objective of the present study was to investigate whether these structures, referred to 84 as lower salinity waters (LSW), represent a supply of biologically labile DOM to the offshore 85 NW Mediterranean Sea. We addressed this question by observations at the time-series site 86 MOLA (Microbial Observatory of the Laboratoire Arago) that is characterized by the recurrence 87 of LSW at surface in spring (Fig. 1) . The combined investigation of the temporal changes in annual median, a pattern that was absent in 2007 ( Fig. 2 and Fig S5) . The contribution of respective average median values in both years (Fig. 2 and Fig S5) . Thus, DOM in the 218 uppermost water layer of LSW had a different chemical signature that is indicative of more 219 bioavailable DOM. Complementary to the analyses illustrated in Fig. 2 , we carried out a 220 Principal Component Analysis (PCA) with the combined biogeochemical and microbial 221 parameters of the two years from surface waters (5m) (Fig. S6) . The PCA analysis revealed one (Fig. 3) . These NCP fluxes indicate low in situ primary 243 production in LSW. The depletion in nitrate and phosphate in LSW (Table S1 ) could be the 244 limiting factor of autotrophic activity, while heterotrophs can utilize these elements in organic 245 form. These results support the idea that heterotrophic microbial processes are favored as 246 compared to autotrophic processes within these buoyant water masses, suggesting that external 247 rather than in situ produced DOM sustains heterotrophic activity. Acknowledgements. 281 We thank the captain and the crew of the R/V Nereis for their support aboard and the 
